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have interfered with observations of faint auroras are as- 
sumed to be the four preceding and following the date of full 
moon, viz, from June 29 to July 7. 

The greatest number of reports were received for the fol- 
lowing dates: 19th, 11, and 21st, 10. 

Reports were most nuinerbus from Ohio, 10; Minnesota, 9. 
In Canada.-Auroras were reported as follows: Father 

Point, 17, 21, 22;  Quebec, 5, 6,21,23; Montreal, 21;  Toronto. 
6, 19; Winnipeg, 20; Minoeclosa, 13, 17, 19, 20, 21, 22, 23,34, 
25; Qu'Appelle, 19, 20, 21; Banlf, 6, 24;  Prince Albert, 19, 
20, 32, 23. 

Thunderstorms were reported as follows: Halifax, 1 ; Grand 
Manan, 4, 24; Yarmouth, 4, 5, 9, 16; Charlottetown, 3 ;  
Chatham, 3 ;  Father Point, 2, 3, 8, 25,29; Quebec, 3, 10, 20, 
31, 23, 26, 29, 30; Moutreal, 3, 8, 18, 19, 20, 23, 25; Rock- 
liffe, 19; Toronto, 3, 8, 17, 19, 25, 38; White River, 2, 7, 8, 
14, 17, 18, 20,23,2S; Port Stanley, 3, 5,25,30; Parry Sound, 
8, 38; Port Arthur, 2, 5, 6, 7, 14, 22, 37; Winnipeg, 3, 5, 6, 
11, 14, lS, 27 ; Minnedosa, 4, 5, 11, 12, 14, 17, 24, 26; Qu'Ap- 
pelle, 17; Medicine Hat, 13, 30; Swift Current, 2, 8, 10, 13, 
16, 23, 27, 29; Banff, 13, 13, 16, 35; Prince Albert, 1, 5, 17, 
29 ; Bermuda, 34. 

CLJMATE AND CROP SERVICE. 
By JADIES BERRY, Chief of Climate and Crop service Division. 

The following extracts relating to the general weather con- 
d i t i o ~ ~ ~  in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. 
Alabama.-The mean temperature was 80.0'. or about normal; the 

highest was 103', at Hamilton on the  lst, and the  lowest, 51', a t  Rladi- 
son on the 12th. The  average precipitation was 6.06, or 1.13 above 
normal; the  greatest monthly amount. 11.27, occurred at Eufaula, and 
the least, 3.95, at Tuscumbia.-F. P. C'hffrn .  

ArLmna.-The mean tern erature was 83.5'; the  highest was 1%', 
a t  Fort Mohave on t h e  2StE, and the  lowest, 40°, a t  Prescott on the 
l!)th. The average precipitation was 2.44: the  greatest monthly 
amount, S.SB, occurred a t  Bisbee, while none fell at Fort Mohave and 
Yuma.- W .  T. Blyths. 

Arhrma.-The mean temperature was 79.9O, or about normal; the  
highest was 105', a t  Conway on the  22d, and the lonest, SO", at Fay- 
etteville on the  12th and l h h ,  and a t  Oregon on the  11th. The aver- 
age precipitation was 4.25, or 0.38 below normal; the  greatest monthly 
amount, 13.97. occurred at Pond, and t h e  least, 0.60, at Texarkana.- 
E. B. Richards. 

California.-The mean temperature was S1.4', or about normal ; the  
highest was 124', at Volcano Springs on the  13th, and the  lowest, ?io, 
at Bmlie on t h e  2cl and 25th. The  averageprecipitation WPS less than 
0.01, or 0.04 below normal; the  greatest monthly amount, 0.22, occurred 
at San Jacinto, while no rain fell a t  more than half of the stations.- 
W. ET. Hmnnwn. 

C'olora&.-The mean temperatiire was 6i.io, or about 1.0' above nor- 
mal; the highest was 109', at Fort Morgan on the 18th, and the  lowest, 
so, at Steamboat Springs on the  23d,29th, and 30th. The average pre- 
cipitation was 2.14, or 0.Oi below normal; t h e  greatest monthly amount, 
4.75, occurred at Altman, while none fell a t  Steamboat Springs.-F. R. 
Bran&nburg. 

Geur@.-The mean temperature was 79.So, or nearly normal; t h e  
highest was 104", at Millen on the lst,  and the  lowest, 47', at Dia- 
mond on t h e  12th. The average precipitation was 8.14, or 2.32 above 
normal; the greatest monthly amount, 15.45, occurred at Leverett, and 
t h e  least, 4.31, at Americus.-J. B. Marbury. 

IdnAo.-The mean temperature was 66.6'; the  highest was 10.io, a t  
Nampa on the  l l t h ,  and the  lowest, ?So, at Gray on the  Sd, and at 
Marysville on the 17th. The  average precipitation was 0.39; the great- 
est monthly amount, 2.00, occurred at American Falls, and the  least, 
trace, at Nampa.-D. P. McCallum. 

IUinozk-The mean temperature was 75.5', or about normal; the  
highest was 102', at Alexander on t h e  Mth, and the  lowest, 41°, st 
Lanark on t h e  11th. The  average precipitation was 2.93, or 0.83 below 
normal; the greatest monthly amount, 7.52, occurred a t  St. John, and 
t h e  least, 0.29, at Dwight.-C. E. Linnsy. 

Indiana. -The mean temperature was i6.4', or 1.5' above normal; 
the highest was lo"', a t  Bright on the 3d, at Salem on the  24th, 
and at Wiiiamac 011 t h e  26th; the lowest was 4 2 O ,  a t  Bluffton and 
Cambridge City on the l l t h ,  and at TVinamac on the 10th and 11th. 
The average precipitation was 3.03, or 0.30 below normal; the  greatest 
monthly amount, 5.55, occurred a t  Vevay, and the  least, trace, a t  Bed- 
ford.- C. F. R. Wapnhans.  

Iowa.-The mean temperature was 73.4', or about normal; the  high- 
est was 102', at Clarinda on the  19th, and a t  Rock Rnpids on t h e  24th, 
and the  lowest, +Eo, a t  Ames on t h e  l l t h ,  and at  Neola on the 31st. 
The  average precipitation was 2.98, or slightly below normal; t h e  great- 
est monthly amount, 13.88, occurred at Thurman, and the  least, 0.55, 

Kanme.-The mean temperature wa8 77.i0, or 0.6' below normal; 
Pioneer.-G. M. C'hppel .  

the  highest was 108', a t  Hays ant1 Riissell on the  5 t h ,  and the  lowest, 
46" at Hoxie on the  18th. The average precipitation was 3.00. or 0.31 
below normal; the  greatest monthly amount, 6.80, occurred at  Oswego, 
and the  least, 0.38, a t  Gibson.-T. B. J e t m n g e .  

h'entmky.-The mean temperature was 77.S0, or 0.9' above normal; 
the highest was 102', a t  Riissellville and Williamsburg 011 the 211, at 
Shelby City on the 3d, and at Maysville on the  4th; the  lowest was 
4So, at Loretto on t h e  llth, and at Maysville on the  12th. The average 
precipitation was 4.i1, or 0.14 above normal; the  greatest monthly 
amount, 12.10, occurred at  Vanceburg, and t h e  least, 0.44 at Irving- 
ton.-G. E. Runt. 

~ k u z X a ~ . - T h e  mean temperature was S0.9', or 0.5' below normal; 
t h e  highest was 103', a t  Liberty Hill on the 21st, and the lowest, 55', 
at Robeline on the  14th. The average precipitation was 5.84, or 1.21 
above normal; t h e  greatest monthly amount, 11.99, occurred at Clinton, 
and the  least, 2.94, a t  Plain Dealing.-E. A. Beak. 

Narylnnd and Delaware.-The mean temperature was ii.5', or 2.1' 
above normal; the highest was log', a t  Boettcherville, Md., on the  35, 
and the lowest, 33O, at Ileerpark, Md., on t h e  11th. The average 
precipitation was 3.65, or 0.80 below normal; the  greatest monthly 
amount, i .77, occurrecl a t  Grantsville, Ncl., and t h e  least, 1.31, at Cum- 
berland, Md.--P. J. Wab. 

Mzkhigan.-Tlie mean teniperature was 69.9', or 1.2' above normal; 
the  highest was 101', at Clinton and Mottville on t h e  24th, and the 
lowest, 25', at Baldwin on the 11th. The average precipitation was 
1.5i, or 1.02 below normal; the greatest monthly amount. 4.55, occurred 
a t  St. Ignace, and the  least, 0.15, at Fitchlmg-C'. F. Schmidm. 

Mirtnaoh.-The mean temperature was 69.8', or about nornial; the 
highest was l(iIo, a t  TVabasha on the 24th, and the  lowest, 3So, at 
Mount Iron on the  Gth, a t  Koochiching on the loth, and at Folden on 
the  18th. The  average precipitation was 3.94, or about 0.50 below nor- 
mal; t h e  greatest monthly amount, 9.40, occurred at Beards1ey.-5". 6. 
Orttritrn. 

hfkk&,~@pi.-The mean temperature was 80.5', or 0.S' below normal; 
the highest was loao, at Columbus on the  3"d, and the  lowest, 53", 
a t  French Camp on the  13th. The average precipitation was 5.02, or 
2.0s above normal; the greatest monthly amount, 12.91, occurred at 
Walnutgrove, and the  least, 1.57, at Greenvil1e.-R. J. Hyott. 

AfimuLTi.-The mean temperature was Xl', or 0.5' below normal; 
the highest was 104', at Princeton on the  %th, and t h e  lowest, 42'. 
at  Potosi on the  12th. The  average precipitation was 5.58, or 1.03 
above normal; the  greatest monthly amount, 15.06, occurred at Edge- 
hill, and the least, 1.97, at Unionvil1e.-A. E. Hackett. 

Xonlnm.-The mean temperature was 66.0", or about 1.0" below nor- 
mal; the  highest was 104', at Fort Keogh on the  26th, and t h e  lowest, 
31", at Castle on the  2d. The average precipitation was 0.58 above 
normal; the greatest monthly amount, 3.32, occurred at  Pale ,  and the 
least, 0.40, at Glendive and Radersburg.-E. J. CfZas.9. 

~!ebraska.--The mean temperature was i4.0°, or more than 1.0' below 
normal; t h e  highest was 1OSo, at Bluehill on the  24th, and the lowest, 
35', a t  Gering on the  5th. The  average precipitation was 2.12, or 
about 1.40 below normal; t h e  greatest monthly amount, 11.53, occurred 
a t  Plattsmouth, and the  least, trace, at Fairmont and Va1paraiso.- 
G. A. Lowland. 

Nem&.-The mean temperature was 73.5', or 0.6" below normal; 
the  highest was 114', at St. Thomas on 'the 2%h, and the lowest, 
34', at  Elk0 on the  1st. The average preci itation was 0.12, or about 
half the  usual amount; t h e  greatest m o n t b v  amount, 0.96, occurred 
a t  Panaca, while none fell at many stations.-R. B'. Young. 

New England.-The mean temperature was iO.Oo, or 1.3' above nor- 
mal; t h e  highest was 103', at Middletown, Conn., on the 3 4  and the 
lowest, 30°, a t  Flagstaff, Me., on the  12th. The average precipitation 
was 3.85, or 0.52 above normal; the  greatest monthly amount, 10.26, 
occurred at Providence, R. I., and the least, 0.66, at Eastport, Me.- 
J. W. Smith. 
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Nm Jmay.-The mean temperature was 75.3", or about 2.6' abovc 
normal; the  highest was 107', at Somerville on the  3d, and the lowest, 
38', at Charlotteburg on the  11th. The average precipitation was 4.96, 
or 0.68 above normal; the greatest monthly amount, 11.72, occurred 
at Asbur Park and the  least, 2.23, at Atlantic City.-X. W. McGann. 
Nm d&.LThe mean temperature was 72.5', or 1.4' below normal 

the highest was 105', a t  Deming on the  30th, and the  lowest, 37', at 
Winsors on the  16th. The average precipitation was 3.66, or l . l P  
&&e normal; the greatest month1 amount, 6.56, occurred at Fort 
Ba ard. and the  least, 0.90, at BernaEllo.-R. N. Hardinge. 

$m TobTk.-The mean temperature was 72.5', or 2.4' above normal; 
the highest was 103', at Primrose and Westpoint on the  3d, and the 
lowest, 32', at Franlilinville, New Lisbon, and South Kortright on the 
llth, and at Elizabethtown and Perry City on the  13th. The average 
precipitation was 2.60, or 1.03 below normal; the  greatest monthly 
amount, 8.90, occurred at Liberty, and t h e  least, 0.60, a t  Madison Bar- 
rac s.-R. 0. Allen. 

&rth Caroliiuz.-The mean temperature was 77.7', or normal: the 
hibhest was 103'. at Golilshoro on the Sd, and the  lowest, 49'. at High. 
l a d s  on t h e  12th. The  average precipitation was 6.98, or about 1.31 
abbve normal; t h e  greatest monthly amount, 15.97, occiirred a t  High- 
lands, and the least, 1.97, at Go1dsboro.- C! P. w ) i  H e w r ~ ~ o w > ~  

North Dakota.-The mean temperature was 67.5', or 1 . 2 O  below normal; 
the highest was 106', at Medora on the  5th, and the lowest, ?So, at 
Fort Yates on the 30th. The average precipitation was 2.74, or 0.37 
above normal; the greatest monthly amount, 6.30, occurred a t  Wahpe- 
ton, and the least, 0.25, at Minot.-B. H. Bronwn. 

Ohio.-The mean temperature was 76.0°, or 5.6' above normal; the 
highest was 105', at Warsaw on the lst, and the  lowest, 38", a t  Green- 
hill and Milligan on the 11th. The  average precipitation was 3.98, or 
0.40 above normal; the greatest monthly amount, 10.65, occurred at 
Vancehurg, Adams County, and the  least, 1.52, at <Jaclisonboro.- 
H. W. Xichardson. 

Oklahoma.-The mean temperature was 60.0'; the highest was 115', a t  
Purcell on the 8th, and the  lowest, 51°, a t  Brirnett on the  E t h ,  and at 
Prudence and Sac antl Fox 8gency on the 13th. The average precipi- 
tation was 4.44; the greatest monthly amount, 9.82, occurred at  Ara- 
paho, and t h e  least, 1.65, at Sac and Fox Agency.-J. I. IVUlmeyer. 

&egon.-The mean temperature was 66.0'. or 0.4' above normal; 
the highest was 119', at Prineville on the  29th, the  highest temperit- 
ture ever recorded in  Oregon; the lowest was Bo, at the  same station 
on the 7th. The  average precipitation was 0.46. or 0.02 below normal; 
t h e  *atest monthly amount, 1.83, occurred a t  Government Camp, and 
the  least, trace, at Ella and Umati1la.-B. S. Pagw. 

PennWZmntk-The mean temperature was 74.8', or 3.9' above nor- 
mal; bhe highest was 107', at Hamburg on the  3 4  and the  lowest, 33', 
at  Shinglehouse on the 11th. The  average precipitation was 3.36, or 
0.62 b l o w  normal; t h e  greatest monthly amount, 6.29, occurred at 
Point Pleasant, and the least, 1.15, at Wil1iamsport.-T. P: Townsend. 

South Camlolina.-The mean temperature was 60.0°, or 1.2' above nor- 
mal; the highest was 102', at Greenwood on the  4th, and the  lowest, 
M0, at Little Mountain on t h e  12th. The average precipitation was 
7.81, or 1.68 above normal; t h e  greatest monthly amount. 12.99, oc- 
curred a t  Charleston, antl t h e  least, 4.72, at Effingham.---J. W. Bauev. 

South Dakota.-The mean temperature was 71.9', or about normal; 

the highest wae 112', at Cherry Creek on the 5th, and the lowest, 32'. 
a t  Rochford on t h e  3d. The average precipitation was 3.06, or 0.15 
above normal; the  grentest monthly amount, 6.92. occurred at Wess- 
inpton Springs, and the least, 0.19, at Nowlin.43. W. Glenn. 

Tenn-mee.-The mean temperature was 77.8', or slightly ahove nor- 
mal; the  highest was 104', a t  Elizabethton on the  2d. and the lowest, 
51°, at Erasmus on the  I l th ,  and at Springdale on the 12th. The aver- 
age precipitation was 5.93, or about 1.25 above normal; the greatest 
monthly amount, 10.56, occurred at  Sewnnee, and the  least, 2.09, at 
Covington.--H. C. Bate. 

Te.zas.-The mean temperature for the State determined by compari- 
son of 36 stations distributed throughout the State, was 1.2' below the 
normal. There was a general deficiency, but the  deficit was slight 
in many localities. The highest was IlO", at Fort Ringyold and Fruit- 
land on the  2311, and the  lowest, 47', a tvalent ine on the 2d. The 
average precipitation for the State, determined by comparison of 36 
stations distributed throughout t h e  State, was 0.0s below the  nor- 
mal. There was a slight excess over the  panhitndle, the east coast 
districts, and southm-est Texas, while there was a general deficienc 
elsewhere, but not :mounting to more than 1.00 except in a few local  
ities over north Texas. The greatest nionthly amount, 5.cSS, occurred at  
Breckenridge, while none fell a t  Rockport.-I. Y. Cline. 

.Wah.-The mean temperature WBR 7:5.4'; the  highest was 115', a t  
St. (ieorge on the 29th, and the  lowest, 2SD, at Soldier Summit on the 
1st. The average precipitation was 0.35; the  greatest monthly amount, 
1.192, occurred at Levan, and the  least, trace, a t  several stations.- 
J.  H. Smith. 

Vivgi>izb.--The mean temperature was 7i.1)', or slightly above nor- 
mal; the  highest w a s  10.5', at Bon Air on the  %, ant1 a t  Wqodstocli on 
the  3d, and the  lowest, 44', a t  Dale Enterprise and Hot  Springs on the 
11th. The  average precipitation was 5.33, or 1.73 above normal; the 
greatest monthly amount, 13.74, occurred a t  Dwale, and the least, 2 . Z ,  
at Stephens City.-E. -4. h'mns. 

Waahingtun.-The mean temperature was 64.9', or about norinal: the 
highest was lei", a t  C'eiiterville on the  :3lst, and the  lowest, :;no, a t  
Centrrville on the  Gth, and at Hiinters on the 1Sth. The average pre- 
cipitation was 0.54, or slightly bc.lciw normal; the greatest inonthly 
amount, 1.97, occurred a t  Clenrwater, M hile nnne fell nt Reveral ats- 
tions in the l-akirna Valley.-G. N. A'disbuiy. 

Weel VirgOria.-The mean temperature was 75.0'; the highest wits 
1 0 3 O ,  at  Martinsburg antl Wheelint. on the 3 1 ,  and the lowest, 40°, at 
Beverly, Burlington, Dayton, antl Uppertract on the I l th ,  ancl a t  New 
Martinsville 011 the  12th The average 1)recipitntion was 4.46; the preat- 
est monthly amount. 8.33, occurreg1 at Lleverly, ant1 the least, 1.53, at 
Row1esburg.-C. 31. fitrony. 

Wisconein.-The mean temperature was 70. io ,  or slightly ahove nor- 
mal; the  highest was 1Olo, at  Medford on the  14th, and the  lowest. 
34'. a t  Neillsville on the 11th. The ave.rage precipitation was 2.87, or 
slightly above normal; the  greatest monthly amount, 5.59, occurred at 
Westfield, ancl t h e  least, 0.55, at Bayfield.- W. M. IViZt~on. 

Wymting.-The mean temperature was 67.4'; the  highefit was 1&5', 
at Bittercreeli on the S t h ,  and the lowest. 3O0, at  Four Rear on the 31. 
The  average precipitation WRR 0.81;; the  greatest monthly :tmount, 2.34, 
occurred at  Wheatland, ant1 the least, tr.:ice, a t  1Vamsutter.- It-. 8. 
Pahim. 

SPECIAL CONTRIBUTIONS. 
CLIMATOLOGY VERSUS METEOROLOGY. 

By Prof. MILTON WIIITNET, Chlef of Diviflion of Bolls. 

I have been much interested in  reading the criticisms of 
the recent article of niine' contained in the April nuniher of 
the MONTHLY WEATHER REVIEW, page 168, and that  of Mr. 
R.  DeC. Ward in the MONTHLY WEATHER REVIEW for May, 
page 214. These criticisms have brought out some very 
interesting additional facts. It is evident, however, that 
the main purpose of niy paper was not clearly under- 
stood. The point I wished to make was the distinction be- 
tween meteorology and climatology in order to emphasize 
the fact that  we are not paying enough attention to the study 
of  climatology, My definition of meteorology would be ( a )  
the numerical data a8 expressed by our iirstrniiieuts of the 
various atmospheric phenoinena a t  or near the surface of the 
earth ; ( b )  the i2vestigation of the laws of storm, of temp- 
erature, humidity, rainfall, light intensity, and other natural 

Climatology as distinguished from meteorology. Science, January 
25, 1898, \TI, p. 113. 

phenomena of the kind. Climatology, on the other hand, is 
the numerical relation of these phenomena as they concern 
the development of life and of industries ne you properly 

1 suggested. The collection and tabulation of meteorological 
data does not meet this definition of climatology, and i t  is 
this that  I particularly desired to emphasize. From the 
equation published in Science, i t  is evident that certain fnnc- 
tions of tempwature are numerically ecliial to certain other 
functions of humidity, wind velocity, and moisture as ex- 
pressed in the development of plsnta; that is, in order to 
niaintain a constant condition of plant growth, an increme 
of a few degrees of temperature mu& be followed by a fall in 
the velocity of the wind or by an increase in the humidity of 

, t h e  atmosphere, or by an increaee in the moisture supply of 
the soil. All of these factors have more or less eff'rct, accord- 
ing to the intensity of the heat and actiuic effects of the 
solar radiations. 

1 In  cnlling atteution to this i t  was desired to interest our 
meteorologists, if poesible, in this study of the numerical 
relations of this phenomenon. We all know that  i f  the 


